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Hepatitis E Virus (HEV) has emerged to be a dominant cause of acute hepatitis, 
which is often associated with outbreaks and epidemics in both developing and 
industrialized countries. Accumulating evidence indicated that hepatitis E was a 
zoonotic disease. The ability of cross-species infection of HEV raised potential public 
health concerns for zoonotic HEV transmission which might become a great threat to 
human health. Researches into this pathogen were not enough to make the 
mechanisms of HEV replication and pathogenesis clearly understood, this was mainly 
due to the lack of efficient virus isolation method and cell culture system or a 
practical animal model. For providing better disease prevention and control program, 
we need very much to investigate the nature of this antigen and its immune response 
mechanism. 
In this research, a pool of anti-HEV antibodies immunized from turncated caspid 
proteins were fristly studied in detail. Technique used were including epitope 
identification based on recombinant proteins or overlapping peptide libraries, analysis 
of competitive inhibition of antigen-antibody reaction, RT-PCR analysis of virus 
immune capture and analysis of the nature of antibodies based on cell binding model 
of recombinant proteins which could form virus-like particle or virus-cell adsorption 
model. Secondly, some representative epitopes were analysised and compared by 
multiple alignment and mutation analysis, which could help to understand the 
complex HEV epitopes and be of great importance to vaccine design. Thirdly, in 
order to enhance the immunogenicity of epitopes, we fully display epitopes by 
constructing epitope fusion proteins using HBcAg virus-like particles as a vector. 
Serial analysis of serums from immunized BALB/c mouse demonstrated the 12A10 
epitope, one non-immunodominant epitope, had the ability of neutralizing HEV 
nature virus. The result indicated that this epitope might serve as candidate epitope for 















In conclusion, this thesis attempted to illuminate HEV epitopes based on 
reconbinant caspid proteins, analysis selected representative epitopes in more details 
and made a tentative research on epitope-based vaccine design. A vaccine against 
HEV is not yet available. Existing vaccine candidates were based on modification of 
HEV caspid protein, rather than epitope-based vaccine design technology. So, this 
research was not only helpful for in-depth study of HEV epitopes by providing some 
research methods, but also beneficial to pathological research and vaccine 
development, which had a good reference value for design of HEV epitope-based 
vaccine.  
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 缩略词 Abbreviations 
ALT： Alanine amino Transferase，丙氨酸转氨酶 
AST： Aspartate amino Transferase，天冬氨酸转氨酶 
Amp： Ampicillin，氨苄青霉素 
APCs： Antigen Presenting Cells，抗原呈递细胞 
BCR： B cell receptor，B 细胞表位 
CTL： Cytotoxic T Lymphocyte，细胞毒 T 淋巴细胞 
Da： Dalton，道尔顿 
ELISA： Enzyme-Linked ImmunoSorbant Assay，酶联免疫吸附分析 
EM： Electron Microscopy，电子显微镜 
ET-NANBH： Enterically Transmitted Non-A Non-B Hepatitis，急性传染性非 
甲非乙肝炎 
FBS： Fetal Bovine Serum，胎牛血清 
HBcAg： Hepatitis B Core Antigen，乙型肝炎病毒核心抗原 
HBV： Hepatitis B virus，乙型肝炎病毒 
HCC： Hepatocellular carcinoma，肝细胞癌 
HCV： Hepatitis C virus，丙型肝炎病毒 
HE： Hepatitis E，戊型肝炎 
HEV： Hepatitis E Virus，戊型肝炎病毒 
HLA： Human Leucocyte Antigen，人白细胞抗原 
HSP： Heat shock protein，热休克蛋白 
IEM： Immuno-electron microscope，免疫电镜 
IFN： interferon，干扰素 
Kan： Kanamycin，卡那霉素 
kD： kilo Daltons，千道尔顿 















MHC： Major Histocompatible Complex，主要组织相容性复合物 
NCBI： National Center for Biotechnology Information，美国国家生物技术信 
息中心 
NCR： Non-coding region，非编码区 
NK： Natural killer，自然杀伤细胞 
NPLs： Natural peptide libraries，天然肽库 
ORF： Open Reading Frame，开放读码框架 
PCR： Polymerase Chain Reaction，聚合酶链反应 
RdRp： RNA-dependent RNA polymerase，RNA 依赖的 RNA 聚合酶 
RPLs： Random peptide libraries，随机肽库 
RT： Reverse Transcription，逆转录 
SPF： Standard Pathogen Free，标准无病原条件 
TEM： Transmission Electron Microscope，透射电子显微镜 
TCR： T cell receptor，T 细胞表位 
Th： Helper T lymphocyte，辅助 T 淋巴细胞 
VLP(s)： Virus-Like Particle(s)，类病毒颗粒 














前  言 
7 
 前    言 
一  戊型肝炎及戊型肝炎病毒 
1. 戊型肝炎病毒概况 
20 世纪 50 年代，印度新德里发生了一次因饮用水污染而造成的大面积急性
病毒性肝炎。当时人们把这种不明原因的病毒性肝炎命名为肠道非甲非乙型肝炎
(Enterically Transmitted Non-A Non-B Hepatitis, ET-NANBH)。1990 年 Reyes 等[1]
对这一引起 ET-NANBH 的病原进行克隆测序。随后将其正式命名为戊型肝炎(戊
肝)，相应的病原体被命名为戊型肝炎病毒(Hepatitis E Virus, HEV)[2]。 
HEV 为正二十面体单链正义 RNA 病毒，无包膜，主要经粪口途径传播。有
两种流行模式：一种是由粪便污染水源引起的大规模暴发流行，主要发生在不发
达国家和地区；另一种是由于个人及公共卫生不良导致的散发流行，在全世界范
围内广泛存在(图 1)[3]。近年来，越来越多的资料表明，HEV 或与其相似的病原 
 
图 1  HEV全球流行区域分布图[3] 
Fig.1  HEV endemic areas and global seroprevalence[3] 
Red areas indicate regions that are endemic for hepatitis E and where >25% of acute viral hepatitis is due to HEV. 




























图 2  HEV 感染进程示意图[8] 
Fig.2  Time course of hepatitis E virus infection[8] 
Modified from the viral hepatitis slide set published by the US Centers of Disease Control and Prevention, Atlanta, 
GA, USA, at http://www.cdc.gov/ncidod/diseases/hepatitis/slideset (fig002sjd). 
 
2. 戊型肝炎病毒基因组 
HEV 基因组为单股正链 RNA，大小约为 7.2knt，包含三个开放读码框架(Open 

















ORF3 基因大小为 369nt，在不同基因型 HEV 上的核酸序列对应的编码起始位置
不同；由其编码 123a.a.的短肽，具体的生物学功能仍未完全阐明[13]。HEV 1-3
型以及 4 型基因组示意图见图 3。 
 
 
图 3  不同型HEV基因组结构示意图[13] 



























Degree papers are in the “Xiamen University Electronic Theses and Dissertations Database”. Full
texts are available in the following ways: 
1. If your library is a CALIS member libraries, please log on http://etd.calis.edu.cn/ and submit
requests online, or consult the interlibrary loan department in your library. 
2. For users of non-CALIS member libraries, please mail to etd@xmu.edu.cn for delivery details.
厦
门
大
学
博
硕
士
论
文
摘
要
库
